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Thir ntudy  bat^ rt  the oncold ar ' w n r ~ c s r *  araditiar rvnd 
.urugm thar sfi"ac3t.r on coat, output, urd w l o y l p r w r t  Frar thr Inkrpbuc- 
tLcvn crf mclurrricrl x)lr~r~hrro a t  Ihr, v l l h q e  hvrl  In  ttAT India. Y!tao 
rtudy rrlirill orb det* E r m  the Ir=titffAT Vrllrga Lam1 Studtm (W) 
OLnrwrnsyn and J d b  1978r) T)rr VIA iiru arr fdluLly Wt+d for Llrc. 
rnrlyrrr hc:aucrro E S l l q  c u l  turnsah r -betore cnd aftna" ev~wrrt.h 
alony rrch a "ulttl and u~thout* aarqmrlrosl. npnt ather w e t  s t a t r u r t r  
drw rnrarsncmr ~ x r l u r l v ~ s l y  frm r " w i t h  urb rXtbut*  amparim which Sr 
wlnrr.blo to rault t g l a  nvnfwrdinq effckct~ of uxroontro1l.d varta1.r  that 
are porttrwly ~ o r r s l ~ t d  with rrchmrtrrion owrr ttr. Cbrt othp  r tabd i~  
hrvr m a l y t d  wychrnrcrl fhrrrhinq of szrrqatad w h a t  or rlcw this 
reawsch tocunsn on L ~ O  prorpsctr Lor md impnct of lr~~hulically Zhre8hbq 
rainfwd rorghura whrrh rr r suyXa i d  crop in SAT India. 
Al tar  r brlal  r a v l r w  of innovaticsnr i n  #c)wniccrl threrhhg La fndta, 
revorel wnculrturl m * u w  that ~clondrttm o o n r q u r n c r r  In SAT UdSr rre 
outlmed Thtr outl~na yrovidra r fr-rk for taking ricron3opic 8nyr 
rhotu of the village laws1 conrarauuncmi of the dllffurion of thr.~hw-r OW 
turn. becrurr direct  output effect. Irm new threshhg twhdayfu r r r  
likrly ta ba .asall, the pr rv r te  profitrbllrty oil - c h i n  t)uadurr and the 
air* of oorr rdlucrtron vlr-li-var trrdrtrcmcrl technique8 rrr ca6trsl thrrr 
for m r l y r r r .  Partrculrx rttantiool i r  g&wm ta price drrtcnrfnlUon f ~ r  
archmo h i r  tng v l t h l n  the villnqr econory The p r p r  oancludO with 
comamts on i n p 1 ~ c r t ~ a n ~  for rrrrarrch polacy on ptmtir l  thrmhinp techo- 
loglea kn .%T Indla.  
The d u r n d  for thrrsrhrr her r s p ~ d l y  axpadad i n  l n d i r  ov8r tha last, 15 
y u r  r .  Mort of ttw yrmrh rn drrrund war r g a r k d  by the introdwtton of 
high ykaldtng w h a t  v s x l s t i a r  rn th. Punjab, Uryuza, and U t t u  Prdorh. 
T t r ~  m l y  mturrnq,  h k q b y r r l d ~ n g  vrrletlea, t09ath4r with a rbmg 
mw8tmant I n  t\rbmellr wpurdsd the opportuniti.~~ for double arrppthg 
and rUlmul&td du&artd for recroowl threrh~ng labor which in  t u n  
precrpktrtd rapidly rtemg rmrcmrl wrgm. H~gher wrgw mde thrashnus 
r d e c W l y  rttsect iw Lnvrrmonr, .nil t h  changing e w d c  am$ltiaar 
did not QQ unnotrcd by ~grzcul turd  engrnwrr d rrrrearchrrr. In 1966 
"in rwwsgnrrron of  its qrsrt awportance, the Indim Council of k;Jri&- 
turrL Wrmrch (ICASt) offerad b pramre ward for the best pmtotyp. duiga 
o f  r Am horr+pmmr tiweahor (Roy 1970, p. 541) ." The priwta aactar 
rrgrblp rumpondad t o  r l r i n g  dwund by dmr~gning rjlrple thmhing bnova- 
tiom, X n d i c ~ t i ~  of thlr responra w u  the finding thrt tho nrrku: of 
mchnicrl. t k w h a r r  par 100 farahrr In faux districts of r& 

output ir  aynmyu;liur with lavrrr utfliutifm urd r m h c d  praftt&lldty. 
Mcrurrsl the mjo8tt.y o l  f ~ f i u r r  in  tb BAT 4sa -11 ZmdbKI1Qrr, u ~ r y  
p t m t i ~ i  m 1 1 a  w i  f l h l v ~  ta him out t b i t  thrwharn in omlet to 
amrtfainr coat, H l r f n q  out hm many poalttvlb Ie.~).tww but 11 1 ~ 1 3 8  that 
wr ywr6 o f  4d~drl.e wat.her tb m a r *  OI thsb lbra  cmmt o~p~ty~bllta 
for lar yhaSdr by chtqlnq a h&le;lhax prim. BulZ,ack t;r-dlmp UMS hmd 
hrtrn-9, t M  maat cmmm tradit~1~~11J wthodl, r r a  rt8ltituter far 
uwhtnr thrarhing arid pravidrr rn r f f l ~ ~ t i v r l l  p r i m  mllirq m what a~llltrr 
of  I I C I U ~ I  th?#abr#  chn chdrpa. ) 
in mnttrmt t o  ~ r r l q r t + b  rqxicultur., croppang intanri ty  i n  thr 
$AT I r  law and b e r e l y  rxcaadn 100 I,to<i)ra lQRO1 . Although new techno- 
fogre# my AREXCIIIU crqliplnn 4ntr;nrity Zn the SAT, prrr@ntl&) trapping 
lntrnrity i n  dryland aar i c u l t u n  dm& now approach what can be &tamed 
w i t h  t r r ~ q a t $ m ,  Thus, t h r r  ~ l l i  l a m  aconnnrjc incrntivs far brwkinig 
r a r a a ~ 1  laXxrl tml t lanrckr t o  prcraaata bo;ttsle crgyllng.  
In ausmrcsry, wcr would @XfNCE t.hrt ~ S U  &hand for thrlrll;kra xr 1Xlllt- 
MI rn $AT lndia by revanur uneertr int  y ,  low wragrr, and tha r c u c r t y  of 
daublr cropping ajqmr t unr t lra. Thrra h p t h s 8 e a  ara aunrtned in thr, 
villaqa l r v r l  rtody bsrcrthed i n  the naxl rectxan, 
Typlc&l of  much of SAT fndsr, tho trrdltlanrl mad6 af thrrrhlng crrerlr 
rnd pyrlailr, in Konahtr sur by bullock p u + r  and human labor. X.4nurc 18 
locrtad in AkcrXr dirt .r&ct  In t.b rrinflad \fartrool, cotton-growing rrlllqros, 
af Mddrruhtrn.  Cot,ton IYI  qandrrlly raw rntercrcpped with loml rorghun 
rnd pkgwmpar i n  the rainy rsarcm, Hybx,d rorphum tnrrnly CXtbl) is role 
croppwl at. rhc wart of the rrranemn. Other puZ8a;o are r l r o  g m  and 
t h r a r b d  i n  thra v l l l agc~ ,  Thrarhing baqinr a f t e r  ths harvrrst of raung bean 
rgr+aa qrmi i n  Saptmber and and8 r f  tar the hrmaat o f  irrigated h a t  
an Mgch. Thrachlnq octrvlty 1.ntrnrif tea Ln Octabar, Declraber, wd h r c h  
after  thr h 6 m a t s  of hybrid aarqhm, locrl rorghun, arnd hart  rsrpactrvaly 
Ibrt thrrrhrng I n  YLrntarr trker plrm on the gothul or caacwr cattle 
prrtu# md corrrrrl axe*, which r @  loeatod on gowsrrrarnt land ncut thr 
vlllrgrr. A cwntrsl 1o;atlon for thrarhlng hrr a nuraber o f  ~rc!vantaqer, 
The ga tM k r  lcrcrrsd i n  m o p  r r e r  w b r s  highrr w u d  valoctty rids 
w~nnaying, A ;mtrri lacrtran rlsa frc&llrtater snforslation exchange on 
2 .  T h i e  ahszrvat ian dssrnes ahat mechanization has bean salsctim and has 
not pmlu~prt..i~tvd the orai.iingl off of draft  p e r ,  For rha rillaga mdey 
study , bat n t ha ohbsrvat i;n and l ~ ~ ~ ~ m p t  im am valid. 
while thrrrhing. Grain ir thrruhrvd by tha tcuplinq of bulloakrr bulb& 
crrtr rrr r~lldarr w d  for UuwliiXyl i.n Unarrr. 
The f h r t  thrrrrhr wag tntrrobucad into tha viltrqe i n  1976. By ZOO0 five 
thrre1hu8 md by d i l l a n n t  villaqero h d  barn purehad.] In 1980 fw 
thruhrtr ware operrtfnrg, two in th vSZlaga and two outrrlde tho vlllrge, 
m e  threderr  run on d i u r l  or o l w t r i c  b t o r r  ranging im 5-10 hp 
ud ate  d a l p d  for tke8hlnp Tha thra8hua r m  manufroturd by 
tw t t r u  In Punjab and rro d i r l r i b u t d  through b8arlarr l o c r t d  about 60 
kiloarterr Tram m r a r a .  Thr Inv~rtnnnf mat o f  t h r  mohinor w i t h  motor 
and a t t r c k n t r  rrnger betwoon Rr. 6,000 and Ilr, 10,000, Few lrrnwtr 
hrvcr production rufficient u, rrka t h r o b s 8  a ranunarat,iw, inwrtamnt 
vrrhout h ir ing  out their mchaner. In order to Sncrarr4 tho utilirrtlorr 
of auchrna8, rawr ownerr hrva trken thair thrarhrra outrJudr the vlLlrga. 
S l n n  tho thrmrherr rra pottrblr, thry can r l ro  threrh grrkn In r famw'r  
f f a l d .  
The most r r l i rn t  i r r turr  &out thra~hing In Kurtrrr I8 the r r t r  
r tructwo thrt ownrrr o l  thrarhrur hrvr  r b o y t d  to  prgnwrle inctrcrod 
u t l l i r r t ~ o n  of t h x e ~ h r  capacity over tha #@barnt Por 8 0 r ~ h ~ l ~ l ,  ragrrd- 
lwr of the r l ~ a  o f  output, they ratdm 44 o f  yroductxon rr r pwnt 
for throrhsng. The f i r a t  aunor i n  1374 apgrrrr to hrva r k i l l f u l l y  
cslculntrd w b t  the rarrket voulid bwr w h n  ha introducrd th. 4) chrxga 
which hrr not chrngad In tho lut f iva yrrrr .  Uchinr wnrrr  hrva not 
d t t q t e d  to ~ n c r r n o  thrlr r a w  o f  utt l l r r t ion by undrrgricing &@it 
colapar t i  tAon through lowrr &nq thr in -  kand f re for thresh lng . 
Threrbng t a c h n o l ~  rapidly d i f  f w d  t h r w q h o u  t thr villrgcll. W i t h  
the tm r s r l r r  of  U data, one can track tho ura of throrhlnq mahno- 
logirr fox a ramplo of 30 frnarrr Ln Unlurr ovrr the l r r t  t i v r  yaara, 
By my maoura of cdoption prrrmntd In Tablrr 3, md 2 ,  mchmicrl thrrrh- 
tng hwi raprdly d ~ r p l r c d  traditional nrrthodr. By 1978-79, b u t  991 of  
3 ,  Four of the five ownarrs are lwga f m r r  and belong t o  highas crrrtcr 
i n  the village. The f i f t h  purchaser i s  a c l o r ~  ralat l v ~  of one of there 
mers .  R e  f ive  ounctra have aa arvarsgr nine yearn of ~rschwllng; the 
village average for mala haaQ srf howahold Iru t b s e  ycsdra, 
4. M y  oae owner h a  wed his thrasher mtor aa a prima movrr for othrr 
mechanical operations such as cbaff cu t t i ng .  The other four ownera haw 
used their miwhines exc1~16ively for thrmhlng. 
T a l e  X .  M t M  of thrrrhing hybrid r o t g h u  (C;61Cl-l) In kurura  by 
autput, nua&cnsr of plata, rnd rarybnb+ntr. a 
Hand I e 1 16 1 o 
Ikrl lack 8 2 2 9  3 0 7 
Mrchfna CJ 7 1 B2 89 93 
~ ~ o ~ . ~ " ~ ~ ~ o " ~ ~ ~ ~ . - ~ ~ ~ ~ I I ~ ~ ~ ~ w I I I I ~ ~ - ~ ~ ~ m I I , I I , I I , o I I , I I , I I , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I * ~ Y I Y I ~ * ~ ~ ~ ~  
output (Kgrr;) 24245  2h?24 1 986 7 94 2 3 16000 
- * - - - I C I I I I I - - - . * - - - C - - e - - - - - - *  
Hand 4 7  4 17 2 1 5 
llul lack 5 3 2 3 3 6 9 
Machin8 0 7 3 8 0 7 3 86 
-------*-*--"--*-----w**--.-*---*"-*-.-"-*--------w-*e--w-------* 
No. af plotn 19 2 6 30 18 2 2 
l ~ ~ w ~ - ~ ~ 1 o ~ ~ ~ ~ l - l * ~ - * ~ ~ ~ . . ~ ~ ~ ~ ~ ~ " I l I l I l " I l I l ~ ~ . c " . c o I I , . c . c . c . c U U C C ~ U - U I . I ~ ~ ~ ~ ~  
Band 4 4 6 9 2 7 6 
8ul lock 56 12 5 7 11 
h c h r  na 0 8 8 91 7 3 89 
-----~~--~.-.~~-m..-oo-~-.-~-~.o-.-----~-,~--~o,---~-.-------~-~~ 
No. of m t i a p o n d ~ ~ t s  16 17 22 1 s 18 
rrr----k--r-r---r--o---------------o------------------------ 
a"  Colum totrls may s m  to more than 100 because MI#I famars u m  
more t.hm one thrsshing method. 




M t M  af threrhlns w 
19?!5-76 1976-77 1977-78 1978-78 1979-80 
-- percent o f  output -- 
Hand 2 8 14 14 X 7 2 7 
Bul lock 7 1 27  4 17 2 1 
Mach i nr, 0 59 B 2 66 57 
- - - - - - - - - - - - - - - - - - - ~ - ~ - - . - - ~ ~ ~ - ~ ~ ~ ~ ~ c - - c - - - ~ ~ ) - ~ - - - - - - - n ~ - - - - - - ~ o a o - - o ~ a ~ m m o  
Total output (kga) 14353 12665 54 94 1; 346 8067 
-C- - - - - - - - - - - - - - l - - - - - - - " - - - - - . I . . I I I - - - . . - I ~~o -" -~ - " * " - * .~~ - - * " * - - - -w=" -  
unb 43 4 1 3 J 5'1) 57 
Bullock 5 7 20 2 14 35 
Machine Q 39 6 3  3 6 2 B 
-I----"I--*---=--------.-"-------~8-------m--*-*"----"---""-**----oam--" 
Total Ncu. of plot"a 49 5 9 4 4  $0 bB 
Hand 4 8 5 %  4 5 76 63 
Bullock 65 X 2 S 12 2 f, 
slachlns 0 52 60 14 2 9 
- - - - - - - " - - " - L I I I " I - - - - - - - - - - - - - - W W - . - I - v I - - . ~ - - - - ~ - " - - - - - - - ~ ~ - - ~ - * - - - -  
Wo . of reapondent s 2 3 2 5 20 2 5 2 4 
- - - - - - -CI - - -" - - - - - - - * - . - . - . - -~- - .~~. . r . . rL- -L-L-"-~~~-- - - -~- - - - - - I~- - - * - - *~~-~ 
a. Columar  total^ may sum t o  aaora ,than 100 becau~o lgme farXkorn use 
amre than one threahfnq methob, 
Tha d r u  i n  Table* 1 ad 2 rlro rugymt *.fit # ~ : h r n i a l  thrwuhing tusrs 
not r t r i c t ly  dontnrtod tsrrdttAml ~ctraiqurr. mty f ~ r m e r r  An 1979-#b 
rwwtad back to trdittarrrl c+cbiquo. 6 
Prn#.r i n  tho villrgr, hrd zrZ~rlvriy aqua1 rcmnr to thr nm thrrrhkng 
tuhroilogy6 bwrurr of lurd frrqamntrtion, plot sit8 i r  urll. Por a l l  
probuct9on l m l r  rbow $O kg#, awhtnm dsrplrmd b t h  trrditionsl a r W 8  
of  UuarUng [Trblr 3 1 .  The prduca frm &out 801 of rmli p lou yrrldxrq 
50 to 200 kg8 of hybrzd rorqhm war thrvlrhlrd by archrncr from 1975-76 to 
197990 (Tabla 3 )  . 
lFha in-kmd prymnt durrgd for awchul~crl thmahrny rifutswrly 
r l h h t d  my potrntzrl purchrr~yl mar oonrtrrsntr or lsquihrty problem 
frculg lc l - in~?o# ,  frmrs.  Tho erm o f  poymnt rt r f ~ x d  p s ~ ~ l t b p e  o f  
thrbrked output rtlmul~ted ur effrctrw 4rsarnd fox the nlrV teclkualoqy rnd 
trrn8forad r lmpy crp~trl &nvrnmnt i n t o  r hrghly d i v l s i b l a  inpot 
hchwicrl thrarhlng waa probrbly r prrtrcululy rttrrctiw rlkmrtivr Lor 
l a m o w  f4raur-r rho did not wn bullock@ or uho incurrd rlrbrunilr: 
truryrtbnr c w t  for htr rnq bullockr. Cno cm r h o  rpeaalrtr thrt rn 
in-ki#l fzwod percmtrga pynrrnt ' r h o  au~na~zrtd utrl~trtron d brvilslopsd 
m rarponrr t o  ths oprrrzonrl turn rtructurck In Kvnrara where auny fawerr 
w o a r l l y  produce smll qwtl t i ra  of carulr . 
COST U1S)IXTIQN, I'.WFTTAI)ILITY AND 
PRICES DI&lfERMI UT I.[N 
Tha wi4@$pxrrb uuu, of threrharr In Kurtaro ~ n d ~ c a t c s  that r t  was profitable 
to thmrh whth &rchinrr, Dzrect e c o m c  ouprriority my etm Q r m  a 
rrducod per uni,t mat of cOnvIrt~ng hrrhotd  pmduca into thnohba gram, 
decrwrd t h r u h ~ n g  hrrar or a highar output price reflrctmg cl~ansr 
grun or r lmrs prcmtag~,  of brokuu. S u m q  oviddnce auggeau that 
thnrhl'ng lorrer md output przcs do not vrry rignificantly by thraohlng 
Gchniqurb Tharrtorr, k t  l a  arsunml tht di&t bbnsflta attributed to 
mchuijicrl thnohing must reoult from a lawer per unlt c o ~ t .  
Mind Bullock Mchine Hand Bulloak M.chtna 
--Percent 01 plotr thremhrd In arch r im cat*paryW* 
a .  Rw wtalo by cultivru may rrcrt rum to 100% bwaure of rounding. 
Co,U ua a ~ r y r d  tor tSu t k w  technzqw by first crlculrttng rmrrpr 
Lnputt..autplt cwffktmta br#d on thr uruptlon of r fixed-aeff tclmt 
pmduef lon functhn whr mnltmt r e a m  to r u l e  ud Anput I;aclbuutSonr 
h Cimd prryxsrtlons rm u $ d .  lllrvllrc oorfficicmw are prerrctst+d rn 
Wig 4 and rrprrrrnt the rvorrge n w b u  of burr  taken to thrwh me 
q u i n k l  of wr*u. They rre +rtiutad frsn data m all: 367 )c;)rgbm p b t a  
In thr lu lur# 1 q l 8  I r a  1975-16 to 1979-80.5 ror both hybrid md locai 
cultlvrn ud Lor the chrr threrhlnq utbb, -18 h h r d  l . D r  r i  the 
lrrgrcr~t 0cqm;nent ol  input. Om rverrqa, hybrid CSH-1 war eamisr to thmah 
thur kocri vrrlatiw. CSH-1 qmrtrlly h r  rorr grain p r  bd wd thir 
M y  b# t h  raraan fot Eha d l f  lrrmcw in bullock and h u m n  labas! i n r a r i t y  
betwwn hybrid8 m n d  localr .  
me choice ut thx+ahing twbiqur by the frmwr in KMmra I 8  r 
fwcrtim of bullock hirr prrco ,  hrrrd mmlr vagaa i n  t;h# UIUJLI l&r 
mrkt, Urcl opportunity oort of aula Zrrmrlly l w r ,  and the u@ecMd prlcr 
of mrghua. Higher bullock hirr and autr wage rrtar, uul lowu wtput 
prima, favor machine thxeoh~ncjy, As tha roqhurathird llfx>r and worghuat 
bul lack  price ratlor rim, trditmnrl math& b w m a  mre cKx)n#lscrlly 
rttrrctivr . 
Cmrrt~vrr cort drtr i n  Tablu 5 urd 6 rowal that tho drract cost 
rrvllngr rttrlbuWle to threrrhrr are not lrrpr, The e r t t m w  Ln Table 5 
4x8 sbulnod by multiplying the c o o f f i c ~ e n t r  m Tlrbls 4 by th# rvrrrgcl 
bnnurl y u r l y  prroe md rw~r bt. i n  App.ndlx T&ls 1 traokan 19~0; ih. 
8- wage rrtar were u r d  for fmrly and hired lrkrr. hchcn;lcrS. threrhrng 
of ~ r g h u m  had r rlrght .dpr over bal lwk trsadrnq md Md b o t ~ n g  
from 1976-77 tk3 19?9--80. Althauqh tha ralrtivr trvlng, In co$t urr on 
thr W d u  of 204, the &coLutr wrt rrvrnga war only one to trr, 3111" par 
quinml which Vnrrrtrr r m i l ,  rlnrort neqligi41a. savlnpa la  vrlus of 
prodwtron. For hybrid aoxghum ovrr &a rrw p r r ~ o d ,  o~rchlnr threohirq) 
doer ~t hrw r ekscrrcut advantage ovur bullock trssding (T&la 5 )  . 
8aorU)r dlf iumt f r m s r  hrv, daffrront prrce ulpwutrmr rad CrgSportw$ry 
W8El ~f fuaily labar, wrr ahculd not be rurpriad to roe a l l  thrm tech- 
n i q w  boing u r d  in tha v~l lrga An the @me y w .  
Prof itslbll f t y  at  )(Iechulrccl Thrrahng 
Tba pmfitrbil~ty of v c h i c r l  tbnrfung 18 directly t.id to cereal, pro- 
ductLorr i n  tha villrga. A fw c~lculrt~onr highlight thir point, S u p ~ o ~ ~ s  
r f l  colrt.ghun ud whcrt h a r w t d  zn m u r r  18 thr~lrhad by aaehrne,. Wer 
5, Blaaauae~ f nnnsrrs samclt h s  rnix produce f rerra dif fcbrtnt plots berom 
thrashinp, ttha n m h r  of Oba~rvatfons i s  l m s  than 367. 
4 tJrcsr and bullock infnrta raquirad to t,hrrrh and w i ~ # l r r  on@ 
quintal of rarghu by cultivsr: and mmthrcrb ZIQR 1975-76 tb 
1979-80 i n  h n u r a .  
Hurd bullock ~ r c h l n a ~  Wand t lu l lock  ~lrchinrb 
Bullocks w n d d  
Bullock+ h k r d d  
?btal bullock labor 
-- Houri per thra#h.d quintal -- 
a. Rsfwr to a bullock pair. 
b .  iuferr fo the requlramntr of tha Camr uho hYrar thrl nuchina, 
T a l a  6. a r t  of thrarhlng lock1 aorqhm by method uul croppi* y u x  
in Ruprer pat quint.1 and percent v 8 l w  of output. 
Tochn ique 
Cropping y u r  
Hand Bullock Machina Bur4 Bullock Wchina 
--Rupaer per quinwl-- ---cult vrlus of output-- 
197 5-76 6.75 6.12 - 6.49 5.88 - 
1976-77 6.04 5 . 3 3  4.42 7 . ie  6.34 5 -26  
1977-70 7.83 6.86 5 .34  7.83 6.86 5.34 
1978-39 7.26 6.03 5.22 7 . 2 6  6.03 5.22 
1979-80 7 .76  6.67 5.80 6.74 6.07 5.23 
.a r u m o ~ l .  arsaqtiona6 bud on th. VLS &U ~ ~ r q t m l  M 
Th~rr~rtrsn (19"9J, w r  wtiurtu, rn Sntlix"nr1 rrta of rrturn t.o -9-t 
and srpital  of owr 1 O k O I  w h u r  lane wchXne of 300 kllcqrulo pot-bur 
c r p r c l t y  t k m h e r  a l l  rvrJlablr pmluca I f  another thrwht ~f tha 
ror apac l ty  X O  brought inw tSI+ vi1l;rge and the two urchin# clSvibr 
rqwlly the hrrwrt,  rstpctd p r o f i t h i l x t y  on mch rhrrarhar frllr to 
309 l n t r o d u c t ~ o n o f a t h ~ r d a r & f n a o Z i d a n t l c a ~ v ~ n ~ q r r a r u J t r  
In a 131 return,  uhtle the rbdltion of a fourth thrarhrrr cut8 tha 
~ n t u ~ i  r a t #  of r e t u ~ n s  on Xnvrrullnt to rn unpsafitrblrr 49. 
WnAeaa cereal ptcxJuctlvity i w r r u a a  rhdrply, tb pwrchrrr ot rddi- 
tionrl archLnes aver a d  rbovr rrplwllonnnt w i l l  rroda profrtrbrlity 
of rrrlNtmg mchrner. &war profrtrhility wi l l  i n  turn currail Invrrt- 
rwnt b r r d  tor law horrcpowrr: threrhwr. Whrt hrppsnr tja the rant41 
r r t r  for thferhrng am thr rupply of thrrrhorr incrararr I n  the vlllrgr 
ra analyzed r n  the nwt rectron.  
Tha drtr rn T ~ b l r r  5 and 6 do not auka a coaywrll iny carr for auchrnicrl 
thrashing ln ordar to arplrLn the &,#no ol  r uiqntf~crnt  cort aUvmUge, 
ue have to rnrvar two q w r t ~ o r a .  Why dsd tha f f t r t  auchino ownrr chrrqr 
49 and w h y  her t h l s  prcentrgr piece cwtt fee trmtnsd intect ovrt the 
lrrt s i x  yarrr dsrpitlr the antry o t  othrr mrchLnrr Into thr vilSagre7 With 
the a ~ d  of hinds~ght ,  i t  i r  pcr#riblr to drrw on mwcro@corxerenic thmry W 
rugqart anrwrra to ttwlvs p r t i o n r  and tc rdB lnnrqht tn the dlELwli~n 
of mschanlcdl threshing in Kiuimr~. Wa fwur on the vt i lrge  rnd thr pcrk 
pex~ad deaurrd for and rupply of thrsrhlnq ruourcrr .  Thr danrond rchedulr 
(001 in Figure lbl appllar to the rhortwrun, parkrpr r twa-week ~ r k  thrrrh- 
ing przod tor hybrrd or local ~orghum Olmrnd xr total ly  rnelrrtlc rrcd 
io given by the r lza  a l  the crcvp Thr upurrd rloyrng rupply rchJdule ($81 
indsxw the I ~ V C L Z ~ A ~ I  lr t y o f  butSock an9 human thrrsrrhrng lrbor tot chrngrr 
l n  t h ~ l r  h l r r n g  ra tas  f i n  r u p w  par qulntrl t h r a ~ h d ) ,  Thr r~frf;rly of 
v a d r t r o ~ l  thxarterng rraourcra I# dotrrarlnd by rupply and d a r a d  conbim 
tions i n  tha bullock and l a r  msrkrtr In the vlllagr md i n  nalghboting 
vrllageo I t  ,e r r s w d  that r hlttnq arrrkrt for bullock@ md labor mrrtr 
6 Ue assme t har m ~ l t i g l y ~ c g  the snmplrd f armera' production by the invw$r 
of the sampling frilctiol'r ( 2 7 9 )  g:vw r a t a l  prodw~tion lfni the viAS1ga frm 
i975-76 t~ 1979-80. Asbw.pttrna an the mack~rha are an inftral ywcharrr 
pr-ce cf ks. 6,500. an cperatlag ccat of b 1 5 3 0  psrl 8-bur bay, r libor 
charge of one man-day t o  the w h i n e  onur, na aurlntenancs rxpmra, r ucr- 
!ti1 l i f e  sf srx year%, a Z ~ Y C  ca:va$t vdLsrr, wntrans~ferlbility of nuchincl 
parts such a& the mator, and it f~xrd u$ i n - k i n d  yaynrrrnt of thrrahd p a i n l  
Sorghum and wheat arc prscsd at  Rrr. 106 and 145 par q u i n t d .  The84 
assvmpTlons apprtxinratc 1975-78 when rb first thrcsehsr war purchlled in 
I(--nq.pfa 
Wore mchonrcrl threrhrng i a  iatrducad snta Mr ~ $ 1 1 ~ ~  o o t p t  
oZ i r  cbresM vrth rfdrtlaul rrourcn  r t  pic@ Po [?lpllre 14.11. The 
r r u  PBt undrs I& md to  the l a f t  of Dl;r rclprraumt# prrymnta to Whir 
w w r  rnd labor Zlwrure aom frnrsr l  rrpOoy tha&r arrtl buJhch mb 
f u i X y  Idwr for thrrrhrng, Vllt i m  dutributdl t o  h l r d  labor, a m w a  of 
h i r d  bollbckr, m d  f a r w r e  w!m we lvlmly 1I)XYx and bullock8 for thrwhinq 
ORI (mt0rpti8l~j l  p t w n  t n  tlw v l l l r g ~  buyr r thraehrr uvd frcm tha 
dwirkan of whrt prrcr ta char$@ Ijufylaas he grckn P, the mkrccrpt af 
th rupply ,ch.dulr 55 wlth t b  Hire u t a  [~lqw. l ( b ? ] .  We U;WM tht 
~rchrnlcrl thxrrhrnq 18 r f ixad croeifrcimt tnchnoloqyr thsrrforr ,  a 
acchha cm mly thr~rh r 1 rnrd qwlnthty tQll of rorghu &ring the tm 
we& thxrrh~nr). prt~ad.  Ue i u r t h u  rrmurr t h t  a t  full utl;liution of 
crprcrty #rr thsoharr cm tkrrrrh only r p r t  of the vrllrge produce 'It 
during the prk deorrrnd prrrod Thur, with the u c h l n r  thnrbrr,  65 
Ilrttrnr out alonq ~ t a  init  la1 osctlon, b h i f t l ,  t o  ths rrqht UK1 15 can- 
vo~tlrd Into !;IS' Ll1 dr thritrhsdbyaurctrtnc,rt price Pmi IQrai l  r n  
thrcrchrd by ts~dl t to f ld1  wrthoda r t  price PI; Prrrurr who him ~ X I M  mchlnr 
hrvr t o  rupply their txvn Irbsr 1 threfqre, tb Wtnl  miit of mchina 
thxuhlnp  t a  thwr frrwru t e  I ' f ,  w h i c h  t n ~ l r d a ~ 8  tlw ptqwnt  to nwchtne 
thtcnhrq I a k t  WL ifi tsprerrntr the v r r  iabfs  nunlabox mat Int tpkntdrl  
thrr#h+d lor ylsratlny the nuchins IIdymcnto ta i u ~ l  srsrd otMr waxrahls 
tnputn rare r ~ l f l ~ i t a d  111 TVC* 
k c h l n ~  t htwahltq yanerrtrr r%$t ~ ( ~ v i t b g ~  W j , r r O d u ~ r ~  ~f CD;I'. 'fhe 
a lga  af CSr' rspkrrcntv the mynr tudo of d t t e c t  bcmef; tr ta rmiaty, duo 
to  tb intrdtrctlan of the thraoher, PBL shrrnkr rr prolktr md return 
an invortmnt ltW1 atcrte to thr wnar of  the Xhrerher. 
I t  1 0  An cha lntrrCsrat 01 the thrmher oYnw t~ charqa 4 p i c a  that 
rarxlrJlrsr h i e  raturri on inmotmnt HQ 1 f our owner had par f a c t  know- 
l d g a  of DO rnd S ' S ' ,  he wculd krvr e f r & l ~ s h d  Y; an h!o r e w w  nsarualr- 
rnp  prrra [ I  i f i t i r ~  1 l c  !I. Ufida, uul uuumptrolu, thlr i s  the hrqhast 
yrlcr ha t . ~ u  C X I P ~ ~ F  withrut IuB~!)~ $om of  h ~ s  business to hrr traditional 
threabrng conyct itcrs At I ~ Y  l ro  P k  he st111 thrwhes M m w t  (Qt-Qi, 
thnt r(rrluslu (21 tracauar? he, threshrrali- tha OW qusntlry slc before, PBL, 
m, lrrd NrL de ru>t c tlanqe !'roil ts to the wnu expand a t  the bxpensa 
of CSP, u h r h  18 yrrst  1y ~ t * d ~ c r d  Thr jjtrccs P{ and F; frclng farmers 
w h o  wchinc h ~ r d  din8 those wllro thresh with  trbd~tlonal tecl~n~cpes &re 
UI r~lwl kPTO reprbsenta ar addrt~onal p y m t  for perfec t  foresrrght. 
?$gun 1 xl luaunst~c  many arpcta o f  the WIlrerhu owner'e prrcinq 
decirlon. H i 8  n l l r n g  pxrcss 11. PA My prim above P& rasulta in  a 
loan of output to trdltlm&l thrwhrng rW. PI or rwmlabor variabls 
coats per unzt of output thre~ihvd artabX~rh4sl the floor prlce. Assuming 
IIteChni~rI b r n h n g  rr preflt&lr, 8o.. price i n  the viclnlty of PC l a  
probably r tor(ratltiw ptrcca that prtavldas an matable ratvrn on 

&nvarrtnrcr,it, P;,, I U  fwIWJAJlly tOD hi& ;th prim t4 chlV3r). In MI a Y M * R ,  
vilhqlr autrlulL rhay ta l l  ca~ukrJ11y uhaxt sf qt, P%r 8 ~ 1 7 1 %  r + 
J d  8hiftouJ t o  Qi and thr Dutrar crttnd for PA his  return^ .A 
tiilr hR, wwlJ Ltt frrrcd to rcavrasc hicr ($rice 4wrur,lr+~, 
d i th  the Incrsarlrwy *rrtry ol hcqc rkrii;l~nl threrharra i n t o  tho v r l  lalre 
a1atalnUnrl.y awncmicr woultl rrulllbncrt ' t c \ !  ', wclu1.i fa1 1. Picpire 2 ( d 3  
darcr;tbca tho c a w  w!*lr c v t~o L l i t m / ~ l f t  o , d ~ r l ~ t ~ ~ a  I S  the v~li&qa m i  c?ur(tra 
a j t 1 1 '  irr i h t c ~ ! ~ !  1 ) ' ~ )  tibc! 01nrj1~ lhranhcr rnd { *: - I 
18 I r r r r u k , r t l  . Ly I l aJltrtr11a1 mnthudau. ti~turnr (PlrC)) on 1nwcrtn)nt 411' 
Irrya Jurd nuy rnnr rcP nnotlrcl racu ~ i j o t ~ t  r:i t3ra v i l l ~ q e  to ~ W C ~ U I  il thrmu)l~r 
Tire rddi t lm o f  ir acbctsn(l tlrrc?&ret of ilisritlrrf VinMgs into tbr; vlllaqo 
trrnalatcrr i n to  a railuc"cd : \r t  l,rt ahnr r and d a c r r u d  revsnwr to the flrs! 
wnu. '~igurr i l b l ] .  TIM total  ~ j u . ~ : ~ c ~ t y  of unthnlhd g r a b  rr not 
lvufficirnt to  w i n t a r n  both nrclrrricb r r t  f u l l  c ~ f " a c ~ t y .  I n  orbr to 
Incrr&llre revwnuc, rtbd ~ l i t R i n a t @  QXCFBN L~AIL , .~  t y ,  ?wth cwnerm aI11) mot l v d t d  
t o  learrch for unthrarhsld grarn outride tht? v l lhc lc ,  fi nutrclnq cxtcrrial 
damand wuld likely attract one mrchins to movs outride tl~r v l l l a g a ,  and 
the rltwl.rrP to t k  o l b r  owner would ba, rertord to the orlqlnl  pslrlon 
Lrh Piquro l ( a 1 .  
6uppae Ehreahlnq rsuourcw tn nalgk.?boring v i l l cqss  are llbundant anif ' 
or drllrnd I r  w ~ k .  Uacrusa o r t a r ~ l  hlrtnq out r s  not a highly profhthlo 
opt~oll,tha only rtratwjy ava~lrbla, t o  ths t l r r t  m e r  to recowr hrr aarkec 
urlurr l o  to change h l r  pries. Danand rchsdules fscing each mar arcs drawn 
i n  E'iprtb ! ( c )  D a ~ ~ n d l n g  on the mylartancc of tlnollnans and on the sup?ly 
of trldltlonsl tQWU~Ca8, lrrrcas dbove wrll r~sult In Iarqe ~ ~ C T Q ~ E C S  
Ln qwtlty tlaxngnd@d ad f a l l ~ n g  ravarnws. Thsrs appear$ to !M soru s c o ~ e  
t~ snOxaane i lravsnuas and mrchlnco u t l l s t s t i o n  r E  the f s r s t  ml~l u n l l a t e ~ a l l ' ~  
lwero h l r  prrur to PI on d& achadulc Ma. hr the first omer mltlall!. 
cut8 hill yrica ~n Frgure Z(c) he will regaln hrs  ararktlt share r t  tho ewpensc 
of th4 aecand wnar who nrturrlly will react by matchlnq the prrca of the 
f irst  cmw. ha both dwrrasr thsrr prlcs the s i t s  of PTO wlll shrink, 
and b ~ t h  will be warlac? af f thur before. 
W n d  schsdula OD" 1s Jravn on the assumption that the second mar 
will not react when the E~rst wner chant~eti his price. The frrst owner l a  
not eo ~qyopic to think that he fnws dallylnd schedule 0'. He will rbal l te  
tb intardspslndancy depictad In OD In die flm d d  schdules; hence, 
them i o  no incentive to lowar prrces. Initla1 prlcc P, r s  the k t  that 
aithrr mar crn do t n  wirn4.e ~ U V I  rill. 
I I;. 
Even with Wla rntry  of mare xhrrrherr into the vfflrqe, i t  i.8 mt 
rurprfrlrg to lwtn h t  t;i)# price for thxe#htna;l hsl not changed Fn tM 
l rur rlx y u r u  in hnznrr* Ws w u l d  axplect thrs mnrtancy of thr p i a x  
rats prywnt t n  hold For othrx crop much o wlwt. hl tbmgh trJur ~pattrl 
ollqopwmy, kinked-bnnrnd curve ssanrrio Illwtr&t+b in Qigure 2 my not 
r l r b c t i y  rppty to  tha fast of BAT I d i a  it exphfnr rrliurt drctr 
about tha threahtnc) mrht for crrulr i n  ~ n u r s . ~  
Tha way@ brta i n  the coat rnalyr lv Ln Tablea 5 rnd 6 as bard on annual 
rvruger by oparrtlon rnd my arrk the hportmcr of  rarrorul variablrr 
i n  thrrulhlng. S~~wnrlSty in th drarml for thxsrhing labor ir hintad 
at by caywrring tho 6 t a  in Tablsr 5 and 6 (which mqgcrt thrt tlu wat 
rdvrntrga of  nuchine thrashing t r  qrrutar for h e a l  vrrietie, tbn for 
hybrid#) with th@ d i f f u r b n  brn in Trblr 1 and 4,  which clarrly rhow 
thrt nmrs hybrid roryhuar i r  t h r~ )Ud  by -chin@. M c r w r  thrmhing 
t . k a  place during OctaClcr for hybr~dr  rnd bcmhr for lwrl vrr frt leo, 
aarronrlity in dri ly  wrga rr tu rnd in thrr opportunity #sat o f  trk;rr 
could asplain tho diifcrrence8 in th ure of aacbnrcsl threrhlng by 
eultivrr type. 
7. The pictuaw~~ depicted i n  I'igures 1 nnd 2 on price datsrmimtian and 
on too many ~ c h f n ~ a  chasinf too l i t t h  demand fas also supported by s m a  
i8olrt.d farra rml obsarvrtions. I n  i'ujarat whrm u ~ c  rates for dbi ly  
a~tricultunal labur ars Irighw than in Kanzara, ownera of low b r a e p a r  
threahlrrr i n  thr two V L S  v111agal0 chaw8 59 (unpublished V t S  b t r  I .  
Durlna tha 1980-81 season, the two wnwe operating threshers in Kanzam 
ware mtramely ~aluctant t o  have a third machins which was o p e ~ t f . n g l  
o u t r i b ,  ntuk t o  tha villsgr. Sinchal (1981)  recently relofled that 
when a privarr thrsaher owner head  about an TCRISAT test  o f  a nau design 
n e ~ r  his h a m  v i l f  ~s I n  Western Naharashtra "ha ~ushed t o  the village,. , 
worry& &out h i 8  businatis (1981, r.:)*'. 
In Narch 1970, one of the thrasher owners fm kanzara t o o k  his machina 
about 55 hs t o  r v i l l q a  for whsrt thnshiw, In this v i l l age ,  the 
trrditionrl pdymrant was 16 kgs par 3 tbrrsfrrd quintals t o  h i r e d  labor wi th  
the frsakar supplying his own bullocks for treading. lhis works our t o  a 
rhnshhg cost of about 5.33 p ~ c c n t  plw thr opportunity cost of th 
f&mw's bullocks. Not surprisingly, the thresher owner sat h i s  prim 
at 16 ha per 3 rhreshed quintals. He himd four labonn for mrehine 
thrushjag, gave than 4 kgs, and rstained 12 kg8 for himsdlf. farw11*8 
ware nwt.ivutd t o  mschine rhrwh becaw@ they could use their bd.Z&cks 
iror o t k r  I ctivltk* 
T r b i *  : a h d s  row l i p h t  on ya. J 1 a  .qdanrt ion* LI rw mqmrr 
t ,?;~ twi7 m.'cP ;~mi&wr!art foRnlyht@ Io~:  tkrrhinqt local ;rrd hyht id % u i t l v ~ r r  
ttm 19f5- ' :6 t~ 1"3"V*@i7, &ally, waqm 4r.e h~gblrr  Xcrr h.;,~t)r mla xrhd lmlrr 
lrndlasr Lrrbrarr +lur trwj Xoi t r r r ~ h l l )  rnd 2 ;  what. hyba it lo,  ill* t , h t  i(nuW 
cc%psltrd with S,sat,mlqht$ ;'i and Jb whurtl lo,+.al r h r o + h l r \ # ~  *I t t i  o t:, r~lrwichrrr 
a p e & k  Anstlrrr way ta I~~PIFUXYI j&&t ~inlfa~ac,rrcat ; l y  x w  fl ,,..# \ u Y  ~ . y f i t  
varlntlebr n r r  the l o r  t , n r y h z l y  o p p t  t.urr t y  ;att. L~I :dS):: s , wurhtt5 11 t ltrl ;br t.a 
+ h ? J J ~ l y  r rye  vr.~<qSrtdBg" r t ! r  px'";5blt3sfn*y o l  ~cmglti~ym+-:.lt r . ' l l l+~cr\sn&tY 
coot C ~ W P I ~ I  E O ~ I ~ ~ R  ;fa r10t ~ o i ~ t  t , ~  il ~ ~ I c I . T ( E P ! : .  @U i t :  *, A~X:I ~.!snw~irx! * ~ ~ ~ l ~ l i t y  
hy vrr  l @ Z d i  t 5 ; ~  Ula  c r p p t  tun; t y . .?a t$  ! ~ t  bloau t t , :  -*hint) fur txisghtw 
are t,M orme f o r  k ' t h  l u r r l  vat : ~ t  );@a and hyb;idw i;Gc;\,tmri '"', T&le ' 7 1 .  
F a l a  O ~ ! X t ~ i ~ i ~ t ~  ~ : i r l t f i  ~ L P  tc;r~$t  du,  inti t hn t b r r ~ ( . t .  : r ' : ~  c . 1  r Q ~ r l  rwloryhurrs, 
but ~r t imtl~t~  at OC. tad fax , v m a w r \ ~ l  1 t y I (rv4t8a l : rid ":*in~**!h l l l i l ~ t  i,~$tl) fur 
I thrrrhlrq ace nb,w:uout *15% Rlgkicnr. fu r  Sc,:.nl rwr qhuw, '1'1.~ : r : ;  ;clericah aC 
8salaonrl:t y i n  t k6 4 @ ~ : 1 ' d  EUI S&:)01 l i m !;c#ijltdrc.n t i  t ntrx uat ) A ,  nut 
p r r c r ~ u l l a i l < , ~  rtti ' lr:; bw.aunrs u t h l t  r'r: ~ . : i ' i r t l , i  :"l:r*ki$v ; I  I a . C T ~ .  ; r l  f h ~  ~BAURQ 
t :m(r 08 : k i t  + V E ~ ~ X ~ I J  
I%# t ~~lrrlaorrr o f  L ~ t m i t : + j  ~ ~ t t t ~ t a t  I I G ~  r,,!r:zj iwt'r i I ,  u;jr.llb#nnb dl# 4 
factios csnt,ribwtrny t C r  ~@ih*r l . r l t~ t :o r i .  hlt).wuo!i t ! r  ~P~I , (F I IYI  !  t , k t l ~ ~ I i -  
: \ a 9  ore uowlly difficult t o  :(udr::liy, ibrmetb d t ~  ~ r r t r t )  I s i t  @p18ch- 
ieafa ubr: arkerl w h y  Lhary r;c*ocf t w ! i r ,  ;xiti crj,cr et ~ ~ i i h t ~  .+r .{L, t kid, ac X , M I I I I I I I ~ ~ Q ~  10 
I r r  rorghum, ~mlrrar:e:i t/ttwlir;err k t :  tli1e~k:~r111 411 l l ~ r i ' ~ , a ! n  r h v  i: , , l b l l i r ~ ~ a  
uf  p&tharvcn~t l r .  801?U C ~ U C  t , : ~  ~f~iclmltll~lr ' M B J I ~  t ~ w i  1.1 v t , l a t > ~ t  \ , I I  ah! ,  mid 
and p r l f . ~ e t  vssa t u tor sip t un:ji La runvrrr ur l ' t  i ~ k t  / M ~ P ,  !, ! ~l;l i r : $  k~1digOr.i 
asurf~hue~. :ap@rij '  tkxaol,~riij prc @(a L,b60 r m t  ra9Ju~;r l r ~ v  j i k c i i t r ~ ~ ~ d  of 
d i ~ a 8 t  i . .t  i 3 0 ~ ~ c . t  d & ~ ~ ) : j ~ b ,  but  i t  mdjr C ~ ~ O I Y C , , ~  ! t l + x  I t , , r !  CV,I i,!! r,trc.dJ.1'Cliq 
p115t-f~lSSfu~ lvly C I ~ V ~ I Q I ~ ~ W ~ ~ ~ Y  U8#mir-(,j ~ f r # c  p0~'lruFtrnl lJr.l,l,t r b l  t , r  IL 
adcqwrr, kwi l2 l l t ro  J n r ~ v a d  !rm t~mel;. t,?*xno&tirrb~:j ~ J V E *  ~ 1 1 1 ~ ( ~ : 1 y  d~rf~bl:fbklmd 
by ;.!.a I lb:k r tl ar, dvcrru?! sr:v.rmm#krt., wt l , r<+i  . , , I .  I-.:r6 f 7 ,  h . , + t , ~ r : . i  ;i,~ t . t irr 
yrtlb&,:l i t j t  c! a wet wcck I.:. the lavt ,ul&ari  : .?  ' i n n i l i f  'I),#* 1" ~,'Liabi. A t.y 
u,) ra;:ifall inr auoli tixyhc: d ~ r  *he !hr.brj~rsil . j  :..nl t i j t  : 1 t : i  ( t ; ~ r ,  1~ ... (11 
Tabla 7, S-1 dimtrfbution of sorghu threshing, dai1y wrgmm, ogporttmity mat of labor, 
and the incidence of rainfall  in Itanrara. 
h i l g  mpe An -rtuli+y -t -rage 
i n  percent by 
Portnight e r  Date cultivar R.. p ~ r  &y kn Rs. per bry ptobrbility 
of r urt 
1 Jan 1-Jan 14 6 0 3.09 2 . 3 7  2 . 5  7.16 .I5 
2 Jan lS-Jan 28 3 0 4 - 0 1  1 - 6 7  3.46 3.46 .03 
S o u t ~ s  Cbn.tructd from Ryan, C;hodake. ind Sartn (19391 t Virnni, ~ i v r k d r ,  and IWWy Cl97Ul. 
i t  mr rnrrg*  probrbtlity of u wrt nrk ir rkMut .I4 dwhq ?he 
pJ puled of hybrid ekrNnq lol OrWu C11. 8xpwtrtlwu ol  p#t- 
hrrwlcrt burp f r a  t r l ~ ~ t r i l  Mbcubtcrdly mnbitlon the chaice o f  thmhh~ 
technique urnj pmbdvly ~~l l trkbata o why 1~chlnn) thrrrmhing ir trwarrd br 
hylrrhlr. Although thir i r  plrrrrlble rrplmrtion, ua crh rlw cw that 
tho uxpclctad peatrrblllty o f  4 wet wwk for w#t; o f  tho Wllrmhfng 8.uraA 
tr not luqr .  
Thrrrhrrr cm bra& rwrowl l b r  bottlmwkr QMJ rtbtu1fiEa an in~rwao 
In cmirptrtg tntenrity, Thr archine thrarhing o f  hybrid rwlrghun i n  knwiEr 
cm rclcrre f u t l y  a d  bullock labor E4r milgtuantial cropping i n  thr port- 
rrlny aauon. %a m a t  c-n portrainy ~orron crop r t a  lrriqdted whwt 
a d  c h i c k p r .  Whmt i r  plant& on rmll plot8 frrfprtd by wella, mb 
chickparr are lawn i n  low lyLnq rrrrr In f irldrl lhur wrrronrl rr ln fr l l  
and accwr to well irrigation rtr  impcartant drbrnninrnU of t.h@ prrtmthl 
for doubla cropping. 
En o r h r  to t m t  the hypcalzhrrir that uhrarhra hava Lncrclared crop. 
plng i n t e r i t y ,  tuo typrr of caqprrlronr arc, &a Ir T&la 8.  Tho firrot 
ttro colunr racord tb prcmt Urr and Crzmrr in  Krnwrr p l ~ t l n g  $ i f -  
frrant crop w b i n r t l o n r  during thr rrlny rnd portrainy r4~ra~nr ,  I f  th* 
croppkng intrnr ity hypotbrir fa  vrlid, ur would a w c t  a r t  wra frnwra 
allocrt8d more lurd to rqurnrlcrl cropping d / o t  croppad aprr fallow 
land or larretl-in lrnd dwinq tho portr~lny rrrrlOnr thet Ir ,  wr wuld 
w p c t  m r r  lrnd i n  tho lrttrr two crtqatlrr durlnq tha tart thrcre yurr 
conpard with 1935-76 befora w h i n e  thrrahrrr ware Introduod. 
Thrr 6rU Ln T&ble 8 do rrot ~uggecrt r rhrry chrnqm In cropping pattarn 
Srqursntirl mi3 portruny rerron cropping an rainy-rarrron fallow 3mnd hrva 
not a p r c i & l y  roplrccd intorcropping, Ikmrthrlar#, r Wilcoron mtuh8d 
prrr cfgnod-rankr krt, which 11 r u l t d  ta r u t i r t l c i l l y  tar t  th+ chrngn 
in cropping prttern for 19 f r n ~ v r  who witchad Lo iucrhrnlcrl throrhwr 
m 1976-77 indrcrur thrt aquoarthl cropping i n  1976-77 rnd portrriny 
rcrron cropplnq on l u r n j - ~ n  or rrrlny rwron frl lw l r d  i n  1 9 7 7 ~ 7 8  wr8 
aignrfiuntly glreaur than In 1975-76. Tho other bafor+lrnd-aftw cmorr 
puuonr & not ylotd a u t a t i c U l y  rLQniiicrnt remultr r t  the 5 prrccmt 
l w a l .  
but rtatS#ticrlly rignffInPmt incrtur i n  prtr i iny  rruon 
be duo to athor nrrhblm such 4s ra in fa l l ,  R r t d  rria- 
in m u r r  in 197S76 war #lightly rbow 400 m, ln 
contxut, mrc than 800 a fe l l  urnurlly from 1976-77 to 1978-79, H a t -  
y w r  f ~ w r  orr rlrqurntirl cropping p r t i c u l u l y  i n  low lying rrow 
uhsre cUckpculs are grown. 
Tabla O, Cropping pat&mt! by vtl5yla frarr 1975-76 ta 1.9W-79 in 
p x c m t  of c u l t f v a t d  rr.r and n* of f'arwrr. 




reqwnt l l j l  
cropping 
P o r t r a w  n+uon 
cwppinq on rainy 
muon hl&w or 
Amr.4-&a lud 
* Strtiatic&lly rignificant a t  the 5% level in the before-and-aftax 
ccmprl~on. 
OM wily t o  mnml for tkr, mfowdlng rlfwta of mrthu I r  to 
mprn th mopping ptun in U w r r  vlth r nrlghbaring vl l lrgl .  In  
the Yfg, clnr villago In uch  rrcrr &a h e n  lrrllt rr r oontml ht rwh 
o#prtirorrr. Fartwrrtefy for our pupwrr, Iron 1976-71 ta 1979-80 
nrchfnu -re mt u8ed to thruh wqhu, i n  Unkhdr, CantrrrtLng the 
crcppircgr pmttarn in Uararr to that o f  Kinkhdr rrubXiahl#i r ullth-(mdm 
without avrlwtlon of tSur Lqprct o f  mctunlcrl thrrrhlqU 
fir ~nfliuancr of wwrther kr x d i l y  brtactd in  Ehr, lrrt two crokuon1 
of Trble 8. mr the 31 Iarwrr who p l h n u d  lo>qhu i n  KinYW Im 
1975-76 to 1979-80, t he  percant rlrquantirrl cromknq jumpti! frcrrr ION In 
1935 to 43B In 1976-77, both villrgor racaiwd w n  than BaQ m of rrin* 
frlf in 1976= 'T  end a Urn-Whltney t-at rhoor Ehrt the diatrjbuti~n 
of I(KFIMUIJ croppin9 Ir not riqnilicultly dilfrrent lor tlhr two villbgrrs 
A rrmilrr tart on blffrranc@r in prtrriny rwron cropping i n  1 9 7 7 4  
lmdr one to rajrct the n u l l  hypthrrtr that thr twa ampla8 r f e  drwn 
tram Ow ram pplrtlon-*emf& frrnwra rllocrted mrff lrnd to p # % # r i n y  
ruvcn cropping in Ku\arxr than in Kinkhala, 
Overrll the e v ~ d ~ n c e  thlt fh8 intralucti~n o f  mchanrcrl rhrwhtnp 
m UFd of It8d.lf C I U I ~  4 Ervorsblo ~ ~ c t  on cmpplnq intrnaity Ir 
r r t rrv ly  wwk, I n  only on8 yrht h u  thrro bean cr rSrtnAfXcrnt inct@rrrra 
in prtxriny rcraron cropping i n  bnsrxr on rainy aarron ITnllw or Ieard* 
In lrndr urb An that year portrainy rroiuon crogll~Any rcccrwlW for only 
$ 4  o f  toui  ~ ~ l t l ~ l t ( l C 1  Jre . 
The mrkd dwr01a~a i n  lsbor hirinq far thrrrhiq  batwean 1975-76 and 
1978-79 i r  yet hnothrr indicrtfm of  tha #pad with which mchrnical 
hsrwrthg technology bitfurad throughout b n t r r a  (Tbblr 9). Tha nWrr 
o f  ob$uvrtronr vhwe rarrrabua o f  VLB landlrrar l h r  and nmll frnnar 
howdholdr w a s  hired for pat-krrwrt work, nuinly rarghm thrarhing, 
fouled 40 m 1975-76.11 By 1971)-79 only ru, caborrvatlonr of 1-r h i r d  
lor. pit-huvrst thruhinq vex@ xrcordd i n  thd W ample. l2 
11. In the VLS manual, postharv*t o p r a t l o ~  incluls drying, hurlting, 
threshing, u i  nnoving , and cleaning (Blntwangrr an8d Jodha 1178 1. 
12. To some linittd extent, th4 ~eductlan in nunbrrhr in Table 9 could bo 
attr iburd t o  fewer round5 or fmt,wiewr i n  the lazar cmp years, 7'ha 
frequency of munb during the mghm throrhIq sraon drcllnrd from 
8, 7,5, and 4 fpm 1975-76, 1916-77, 1977-78, and 1970-79 re8pctlvaly.  
Jn ordm to  $rug@ t)u irprct of wcRnicm1 tbms&rxl on "Iqlrrat, 
tw, qu8i#tlonr u o  .we (1) a t  u u  U;M 1.~11 af inrolmtasy w~plqmt 
tor h l r d  l rborur  i n  thr YL6 m l e  thsmhtng wrgbm during the puSr 
thrwhljlg ruwn frtm 197E.76 # 1977-78, a d  (21 whet w u  t b  rrta of 
i.bor ~ r k a  prtticiprrtton ud 1-1 of k m o l u n t . r y  -1-t iJI 19%-79 
Lot. l&mruw who th r l~W mr@m during t h  prwhawl t;hm rlrucmnrl? In 
other worbr, d i d  chr Sntroducthn of  mdamicrS tb++chatr l a d  to F#ztuuM 
u n q l q y l w n t  for 1 h r r ; r r  p r t t c i g r t i n g  in tho am8hPnp o p r r t k q  ud 
did w t k a  vho had y~rvLourly puticigmtd in thtwhlng find alUVNltiva 
y;rlgrlrrrnt opprtuni ti- Ln 19752-79?13 
milr anrwrr to th f i r r t  qussrtlon appaarr te br rf f irut irr .  ni* 
rate of involuntary unr~glaymnt rorr rhrrply f n  1935-76 to 1977-78 
(Trblo 10) .  PLlsfare mwhmLcr1 thrwhrng in 1975-76, tho ratimtrrd rat# 
wrr only 7% during thn threehtng rcrrmn3 by 1977-76 the flvo rosrknrr 
wku, were r t i l l  threrhlnq rorghm "1orta one b y  In f ive  to imlwtrry  
unrpphpent. ma averrge levelr  of ~nualuntrry v l o y m a n t  are  r k t b -  
tically diffaront r t  5 t  Irval between 1977-76 and the two u r l i r r  
cropplnq y u r r  .A4 
trkrkerr who ware patanttally drrplrcM by mwhanicrl thruhrrr w a r  
gemr&lly able to f ind  other .rlploywnt i n  Kurrarr. menty i lva hour* 
hold W r r  rn thr ranple thrcchd ~lorghum In an* or mn crQlppLng r...onr 
froa 1975-76 t o  1977-715. 8Qmpleyl#nt hrstorias are avafirblr on 20 o f  
t h e w  wrkarr uho ruaarnad An t h e  @ample during the roq!nm theah-  
ing paxiodr i n  1978-79.15 Tholra data reveal that rix obtarnrd mnthly  
rylukrr frrm work, f ive  entarod the drily agricultural I h r  orrkrt, tow 
r e c u m  o f f - f a m  a a p l a p e n t ,  three d id  not prrticipau rn the l h r  vrkrr  
ud mrk.6 on t h a u  own funu, and mu burafrtod from gcivomo~3t employ- 
umt. Far ths f ive  CLr~ly rgrscultzural wage L.krrerb, thu rat* of ~ n -  
volunkry unm@play#rnt wrr h u t  30% d u r ~ n g  8orghwm threrhurg $n Octd,er 
and Dwurbar. thrpr te thlr  htqh p.rceat;rga, wo conclude that the nrlority 
of agricultural workrrr prevrowly angrged Ln thr-hing war* dple to find 
13 ,  OPly two munds of implopent data wars taken in )c.inkhsda during 
1977-70; thsrafaw, i t  is not prtlsible t o  carry out a with-and-witbut 
anplopant campari son for t he rwa vrllages. Nwsm helass, for 1975-76 lind 
1976-77.14 and 8 sorghum daily wags t-hing observationa we- mprted 
in KSakhcda, and the rats of invaluntary ulnsmplcpent was 69 fbr 1975-76 
and 0 1  for 1976-'17. Tha lat tsr  rate is significantly 168s than that 
reportad for Kanzam Ln Table 10 for the suae crop year. 
14, To the sxtsnt that the least productive workens am left M i n d ,  
rcrlsctivity in the da i ly  agricultural labor a w k s l t  could part ia l ly  explain 
the inc~l~ass i n  inm1wtary unsmployment with thrr declirm in nurpbsrs, 
IS. r o w  anrabsrs l e f t  their houssholds in the v i l l ace  and one d i d .  
- -- - -- - -- -- - -- 
&la lrbor Frulte lrbar 
crop y u r 8  L 
Farp+ar m, of pw*r b, of 
p.r b u r  dwrrrrvrttonlr par: bur cd~erv@ttona 
a. OItr on trx#, allocrtion by oprrt ion  wrra nat ccllleclrd for 
1979-80. 
Tablr 10. Inwlrrnrrrry unemp26yn#nt for lrbarrrr In Kantrrr hirad 
for thrertdng hybrid a , d  local rorghm f ram 1975-76 ta 
1977-778. 
Crop ywr 
rltrrnrtjrwa maulat mpXoymnt. This PltJlcdtrn~ mbimr other rerultlr 
(Pinm~:qd,r st sl . 1979) that tlra 1lJxlr a,uket rn llmntrrrr f r bwyml: 
a;nR cIrMratrlas arffietrntly for ulm wha are tha primary rovrcr of J b r  
far ramtrw thtcnhrr net, 
Suwina UP, thr  ~ n t  rrrcfuc7 rnn of thrmhora Incrsucrd tha uni~lllrqglay- 
mt rate far thcsrrrc An1 Xv ar lr~nt l tura l  wllkrrra w h o  r r u f n d  in ltrs 
~ t 3 l a t  md thrunhmd momhum, hut: tb mat# o f  potmtial d i u p l . ~ ~ g ( b l r t  
wrr minb10red by the bare with u)r: ck t+hrakhina 1 &or f m d  athor " 
laplayrlamt: oypnirtunrtrerr I n  Unznra an 187b7QI. laacaullra of th -11 
$-la #it@, t b ~ e  F I F I U ~ Y  mra mly irtdacat~ve af w h l t  cur hqm 
with th6 inttaduct tan of r a l w t l v e  m&ehmltrtlon u l d  further p i n t  t o  
Iha need far Intgsr rmflltmr and rxpllcltly b(Es~md labor mrrkat 
~ ~ U d i e r  ta dncunnant the impact af mchanltatrm m abaylgn#rnt. Ybmover, 
mqhm threrhlnq rn the d ~ ~ s r g l  fled a q r ~ ~ u l t u t e  of h n z a r a  i s  not s 
aufficlently 141*q@ ~ Q U ~ C I  OI mpJnym~nt  that  one would ~ ~ c t  a pm- 
nounclcd ra~rcuarlclm cwr thrn lhhar market. frm the introduct~on @f 
a w h i n r r ,  Th~r f rndxnq m y  not hold for other SAT v l f  laqar, parti-  
cularly rr lny rrnrnan Srllm rxcraa when, jwntrainy ramon rorahm i n  
#ale cmppd and ill t h e  dmlndnt crcrt). 
Tham arr wvaral porrrbl Q way8 t r? Iml'rnvt t hreshx performance (Sinqhal 
* 
and Thiarrteln, 18791. One t y p ~  of improved machine would rncrmto 
thrarhd aralrl tjutput par trour. Our flndinqr ruqt~amt that t h e  pVin 
impltcrtrosn of 1 ~ 1 1 ~ h  n t b ~ h n o f m y  would he '"0 reduce the aurrntrty o f  
$ram avai ;l&rlc, tar thrarahrno 17y ~ C B W  c f f r  :lent mhch~nss .  The utf liea- 
tian nnd matult~na p r o i r t J l s l l l t y  of oldar mcdtlr would dun ln l th .  For 
@~mpl&, I B ~ U R W  W ~ D  ~ n c r a m ~ b  the cap&city of  one nschina by 502 to 
450 kilmrm par hour. I f  we hrvs both a smaller and a lsrqer capacity 
machine thrrrh~nn  in the v l l l s n c ,  t h e  profltablllty of the mnalbr 
rcurchlna $ 8  reducad hy 31%,  frm 3r') t o  20 prrmt, Thus a higher cqa-  
c l ty  thmrhur would hnva in noclatlve impact an the mtrs o f  laaxicturg 
rrurchkncl; a8 wcl would slrprscr t a  use E m r  thresham per village. Thir 
typs o f  SLnnovrt~an xn u r A  of l t r s l f  would hhva r n q l i g r b l a  iqpcact on 
rocioty becaume rha branaflta fm ~ncraaned capacity would not flow 
to pnx5omm md mnrwra .  
f i e  remnd kind  of svrovaasnt would f m r  on the dsvelopasrnt of 
r arultiorap thresher ta  raks rlhturtrge af ths d i w r n l f ~ e d  c-bg 
pattern in  SAT India. Such A mult &purpar@ machura would incrsare 
utilitatim u l d  m m t h  aut rarranal l ty in peak-p~.rioda of  threshing 
blrrurd. In knrrrr, one csvuld snvlirrqs a ~sucbno that would the& 
rorghm, wheat, and grarn lw\;rasr such as p29sbnp.sr, lmuriq b a n ,  and 
black grm which alra unwn In con&idarabla auant~ties by m y  fklturrs. 
Psr qrrm Summat, the racknl berlr&iltty of arachrnne81 thrmhlng 
t r  mra tsnww than for rconzhun. tmtika rowhum, moat, pulrra rrr, 
thrrrbd almrt. r~clusivaly by hand beating, FuXna, t hrefihing i n  Krnrrrs 
ir tntsnaxva rn its datmml far fmls  lrbar (Tabis I f )  , 
Such s mult rcrap archlna tharefora hra the patent rrl t o  drrplrca 
riuntffcrnt qurntltisn sf frrmalr labor, Waawn are dircrrmrnatsb rqrlnrt 
in the 1~tK)r anrket, nnd rt ir unlrkaly t b t  they could f i n d  r lt#mrtiw 
e a p l r y ~ n t  an readily 48 m (Rin#wana@r et 1 1979 and Ryan rt d l , ,  
19591 , I"htr p r d i c t  ion appl MSI 18pocirliXy t~ p~ck;ld~onpaa x hr@ahtnq 
& r i m  Fsbruary and rrrch heforr the &lack mntha of A P F I ~  rnd Hay. The 
p r & & x l ~ t v  of fmalasl fran landlenr labar hourrehaldn q ~ t  r Xno r lob 
reachra an ~ n n u a l  low of .10 during April ( w a n  st a ] . ,  1 9 J 9 ) .  Thkr 
hlqh rnrc of Invnlwtrrry un(rmp1aymsnt r ~ s ~ u l t  k i n  &n ~r~ru~r l \y l l  t  c o l t  
waqc! o f  lsmr rhm one rulucs far the #ma t m ( ~  p#rrod. H l p f h ~ r ~ l c d l  thrash- 
rnu mey ra learc wcrmon t la apnd mre t imm, an hc~umhcjld act 1 v i  t M E ,  but, 
i t  IS  ausationnlrxia t h s t  thm vrrlus n l  nuch r c t l v l t  rss ~orslc l  ccmprnurtr 
for 1aat uBqtrn. 
I'arformmcr, mulrl alfia la Lmytrtwatl by ~ n t  roducincr a machanrc'rl 
t hrcshax that producer claancr qrorn w t  t h  lower ltarrmtscia hrakrnl rnd 
w i t h  fewer soparat Lon l~e8crn. Eltok~n and unthrarhnd ctrbitr cclamurnd lcmrr 
mark~t pr icoa  than threshed qraknr therrfnrr, tXwra mny br nnma ~cotlcs 
for incraaslnq Lenefitn t o  norilsty by ~ntfsrovirlrl r1r)ttninq +fficlnncy gnd 
&cre(asxnq t h e  pcrcent&qt Lxukana. such an iq~rowrnent muat b6 tlv11u- 
ated relative t o  ather thrtahcrr  ant! t .rodit  ronsll rnrxhocla. Stflrthdll and 
Thlerstdln (1979) show thart for rnrqhum hytirid C:SCi-i), h m f  bsatlnrt qrvr 
tho s a m  lava1 of threah~ncr and claanrnq caftlciasncy a#r nachlnc thterhrnq, 
Threshing by bullock trdiadrnq urru) not tartad, Tha samcs ratudy rafwsrtrd 
wtdc vdr ia t  ion i n  thresh1 nq ef Plclency emvsrlrj d! fferant mcmctranrc~ul moclslr, 
I f  we arstmrar that the present machines iara lnclf l f- lent rrr Urlnzarrr we 
have t o  ask the ctueatlan: why wmld flrmsrr thrrrh w i t  tr rndchiflrr~ whrrn 
the cost advhntaqc is so narrow mar t rnAi  t Ianlrl mathodir i" Arsaumxfvq our 
cost data reflect the real sltuntlon, tk m ~ t  p l b u ~ ~ h l d  rrtrrwCsr i f i  thd t  
exrstlnq modelat are not thdt  ~rraff~cient. and do not havs hryh (~~notlqh 
separatsan laesea and p c r c m t a q a  broken8 to lead t s  a rlqnl f icbnt reduc- 
tion An market prlce. The cff~ciency hypotharjiir neadim to he telrted 
under on-farm cond~t  ons but i t  ir doubtful that a more a f f  r c ~ e n t  
thresher wlll have a srqnlfrcant impact on booatxnrr the production of 
clean, whale qrarn for mmy rorghtlm cultsvarn. 
16. In a wrlet!ng srudy c f  ?YE-6, pcmcnt hr?k,snfi from 4 t o  10\ deprus- 
sed price from 1 to t$, while ~mthreshcd grain from I t s  101 w a  linrml,y 
and inversely c o r ~ l a t e d  w i t h  frrlcc ( TCFISA?' , 1 "[90 ), 
Trblr 11. Avrrag* uount of labor raqulrd to Wre8h by haad a n m  
quintal of pulrem in Kurrcrr4 and Unkhoch Praa 1975-76 
t;o 1978-79. 
Pule. 
Fuafly PunSZy HIrd  Hired obmervrtbnm 
Pigmn Pea 5 .03  4 . 1 2  5 . 7 4  1 2 . 7 1  202 
~ \ Q c ~ \ J ~ P  i t C  frw n.c~r\"\xcte4 l rrv ~ t r p t * f  r~ , ,ntrwdta a CI( ffirr*C at) e ) ~ t w l  l vnt V ~ V ~ I ~  
m i n t  tn evnl r l ~  t c t tv rrrrtWrb~grrwc-rfi 0'' m*wbbnn ( ('a t t~mtihltit*, ''Iw wv~~vrfi l  
rmulta It* fire tit~UIv ~trm(11v ~ l i ~ t d ~ ~ t  that the I n k r t ~ l t a c t i ~ ~  plmf witflr 
rtrand clifdctalm 0' mchinc, thrasmhiw t!id not r io r r i l i cu~t  ly rrcluss cubnta, 
jncrc~lase r m i n a  intensity, tnr Yljiavlitca 1EL)Hlr. f r \  md OI I t ~ l J 1 ,  
kcv-hanical thrashinn haft not h d  m u c h  I~twct i n  t b vtllmrn, 
hne miar findim1 thdt \ o f :  witlelv rrwr!ll(*r\) Is l r  tho! w cfjvc~raJI"t~c1 
outrlut p i x  1 i ~ i t f i  t he qrq(rtw frlr and candl f lrrrlrrn t bur! irtr-rct i d  mclc.llhrr l r.0 1 
thrc\nIrlntr tnctulrtlnt iers in 5lrT tndln, r'rwl r!lvl*cralt v &nil Itw r)rrw'lutqt n 
ancmrrecl ~ a c h i n c  h i  r inlr as fsw frrmra hwvn rrujurrh rlr~~luc# t cl c~llrrrd n 
lmpy inwletmnt like r thrsahar, Pasnd vn our sramptimra, two mrrhinar 
uf currant vintaqa cul prof i t & l y  t hrenh r l  l the sarohm mA wheat praducrd 
in tha villeaa, Bdditicsn of r third thraahrr m r k ~ l r  mchanlcal thxmrrl.linfl 
a far lsmn a t t  ratqt i vc invnatrnlnnt t~rrtlrsrt im t t t r - - t  he fix~t.e.t hd rntc, n F  rmrt urn 
h r  each wnchfnt" drottn frcw 3 0  to  I ? % .  
F l  thnunh wc taudl  1 % ~  thl~rt .  thnt mrchnnical thranhlncs SIJ rn a ~ l t  ~xnmrbln 
o f  flcrlwtcve, rachanizaticsn, machine ttrrcrarhinrr i n  Yanacrrta v r i  nnvtklnr? hut 
~ e l o c t l v a  in t c m  (sf accsaa ta  teehncrlmy. t~ l r lnc  out an4 tha n m d  for 
high r b t s a  af machine ut $ 1  izat  icm m c r A ~  meshanical thralrhjnq rsrdl l v  
accereibls t o  a l l  farmerr i n  t ha v i  1 ln(qca, 1"rrc'lcrr ~uc.11 fx~nt!f ltrjttr:, vfinir.)rnt~j c ~ i l  
threahina mav rcrarrund pulrtirularlv t o  t,ha rrcocl~ at ~rmall latrnrrn whn r l o  
not nwn hul locks or WIT, ~ M Y Q  l imitod dccaaw t o  A x a f t  IYcrntvr, 
A rtuovant mble 13xrr market In Yanxsrn Inaulrtuzr! daf l y  wrrrkarn frcm 
the potential l b r  di~placing affactr  a l  machant cnl thrclrwhlnrc, X'llkf 141 
aqricultural warkarr who threshed lar~mhm durinn tho irrt rdluctim dlnt? 
diffusion of machine thrmshrrs In 1476e37 and 1977-7R c?xparianced eiqnl-  
ficantlv hishar ratoa of unmlcmernt. cmrdtrwt with 107%76, hut thy 
mre &le to f i n d  alternative emJr#lqr: !t En 197P1--99, Prcrruna cotton in 
the ~rincifral CIOP in Kdbnzara, wnvs xjhjuld not 8xt?scL t o  flhtr d hiflh hv@t 
of l h o r  clis~laesrmant frm rrachln6 thrdohfnrr a t  aomhla. Thi r tiarrisn 
cxractatlat my not ho ld  fur rainy mayrrn fbllaw~~mstralny araron rotqhm 
areas, nor would i t  anply t o  nw mu1 ticrgs machinos cslphtslo of thrashin0 
w a i n  lrrcms that tr&it iansl  l y  rarmira a lane mount of fmalc, lrher 
(FI the t t  ra~hina nwrfltj~rn, 
Pudtivatim of nmthrrrhibls lmqsr arming mmm crop# liJkr mttm 
grrrtly dmlnrahrn t h  f l ~ t e n t ~ b l  far nmchnlcal thmrhim. i)bl"wm 
oottm r+apn t o  h m  tha dminant crop i n  tb It.nuata a m  during 
st leaat thr, lanit 100 years (blnnrancrar r t  a l e  19791, ue m l d ,  ltknim, 
not rlErlJ.rutm an rncrnam xn r r m f  nq ~ l r t t e ~ i t y  o ~ l i ~ h a ~ ~ i c a l  threkkutm. 
1ncrwwd ,muant jsl rtapplna xn not cEcbmntd i n  etthcr betars-ad- 
after and with-ankitlxnrt ~ u r l r a n r ,  For athar areal of thr, 6AT, t)b6 
arqumnt thrt  m&china t trr@a)wlr~ m a y  hrlkbk labor battlrasrckr that oanrtratn 
multiple crgfllirra nay n t ~ l l  apply, hut the vrrliditv af  tha arpurnt fr  
drslrnlrhlrd by the mult$plrcit y a? croppinq pattrnrs in  drylMd ~qr ieul tusr .  
I l lur t rat  tw cslculst ionr an ana p t a n t  ul wqusntlrl crolppingr prttrrn, 
whr la hnrtructjm, may nrsat ly overartmrtr and disquirr ths nrtum of 
rrrrdn~l 1Qbclt b t r  lanwkr, thlemr nrnr tl~chnalcwy dramtica l ly  fncmrrtr 
t h r  psaf t t&i l i ty  of rpwt i ic  crappins syntcrar md lmdr t o  gnc ir l l t a -  
tian, i t  I #  unl  lkaly that swn under the h o t  o f  canditimr hmn In 
qlven taqionl of EAT f n d i 6  will a l l  r b p t  the rmr rsqwntial croppino 
pattarn t hanca, usamanal l h r  canrtrrrntr ertimatsd for p v t i v e  
nw tatchnalaqrer may hs mxe  imsq~nary  Ehrn rml. 
(3rUr rarult8 rhDw t , h t  machanrcal thrcbrhrr h a w  not ricrTrli"rcmt1y 
rsducsd threehim tort,, Certainly, the 44 in-kznd f+a c h a w  by thmrher 
awn~lrr hrr not berm amrrbitant, but the n p t  ;a1 aliqapsmy nllture of tha, 
v i l lrgo thrarhinq anrrkmt ruqqcbcrtr thrt the coat rducurq potmtial  of 
wlchuIIcr1 thrcbrhxng hrr only partially b w n  mallzed, The dynoaicr of 
difhr ion  of mbchanscal thrcaherr p l n t  to t h e  rane conclurim. Tha 4 I  
prrm of mechanical thrtshlna IIM not chanqed--cavsn w i t h  the gradhl 
Intmduct!an nf m r s  mnchlnsr--in the lart f r v e  years In Ksnmrr. 
With preasnt levala of  cereal product lon i n  SAT fndis ,  mly r frw 
~ c h l n e a  per  v111a~e arb sconmrcaSly faarible, A few nachinm p r  
vill#qs do not lead t o  c m p t i t ~ v e  priclna. tlnder t h e s e  condltianr, i t  
i r  qwrtionrble wkthsr  potential benefitr fm rcducrd a 6 B t 8  due to nw 
thrchlhina tachnalaqias wlll be parsed on t o  praducars and corn-re. 
The d a w d  for mprovdl threshlrw technalqirr could incrrrre if 
invatamit In i r r~pat ron  opned up mra opportunities for multiple zap- 
plng4 &f rhort-durat ion, mld-rsrlrtant rarny rsa#on saqhu cultivrrr  
nn dGloped to enhacs t h e  potentla1 for 8 q u a n t  ia l  trapping, and i f  
hul lLnp chrrrctrrlat  rca af hiah-y~aldmq, d l f f  i c u l t - t e t h r u b  8orghm- 
cultlvarr could not be upqtaded through plant breeding, )bxcrowrr, - i f
then mrr trag~~dourr aicaps fax enhurclnr~ the field pcrrforrrmcr of 
ararchinw ruppX~sd by the private sectar, public rarearch could yie ld  
divfburds. 'I'hur tha payoff fran public inwutmant i n  rrsaarch tan 
mhnica l  thxalllhmg zr m a a t ~ ~ l y  ' i f fyM prgrotitian i n  drylrwsd agri- 
cultur~, Thcrl~l rhould b, 1 ~ 1 s  prubl-t i c  invaatamt a l t m a t i v w  thm 
anedmnicrl thrs thng rarearch snd devmlopmt W directly incrcua 
production in Sd-Ar id  Troprcrl Xndar * 
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